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(54) PULSIMETER 
(57)Abstract 

PROBLEM TO BE SOLVED: To provide a low cost pulsimeter allowing for precisely 
rennoving the effect of a body movement without being affected by the direction of the 
movement. 

SOLUTION: The pulsimeter comprises: an arteries pulse wave sensor 1 1 for detecting a 
blood flow change in the arteries 21 with a larger response strength for an oxidized 
hemoglobin 22 than for a reduced hemoglobin 24; a pulse wave sensor 15 for veins 23 
for detecting a blood flow change in the veins 23 with a larger response strength for the 
reduced hemoglobin 24 than for the oxidized hemoglobin 22; a cancellation means 37 for 
subtracting vein- signals (X) detected by the sensor 15 from artery-signals (X, Y) 
detected by the sensor 11. 




LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiner's decision of rejection] 

[Kind of final disposal of application other than the examiner s ^ ^3 

decision of rejection or application converted registration] * fl| 

[Date of final disposal for application] CO 
[Patent number] 
[Date of registration] 

[Number of appeal against examiner's decision of rejection] ^5 
[Date of requesting appeal against examiner's decision of rejection] 
[Date of extinction of right] 



Copyright (C); 1998.2003 Japan Patent Office 



THIS PAGE BLANK (uspto) 



(19) B^^m^nSf ( J P) (12)'i^;|i^$pfi\$6 (A) 



(P2 0 0 2-5T9 9 6A) 
(43) ^2iWB ¥mi^^-^ 19 a (2062r2/f 9) 



(51)IttrCl. 

■ 'A61B;- ^/0245 



F I -. ■■'<■ ■■ 
A61B 5/02 ■ 



•'321 '. "• - B : 4G017 "■ ; 



ri 



(21) aiSS¥ ■ ' 

(22) tB^B ■ .¥i*i248'^ lOH (2q0&; 8; i6) r 



(TOtilSA 000133179 . 



F 5' — AX^^) ^COl 7 :AA1 0 'ABd3 ABOS "AC28 •BCl 1 
, . .BDOl • • --.f 



(54) mmi^^wi •HiRttw-. 



(S7)^^-[Sli!i91 ••' ■ ..^■■■•:^■;;;.v>;:■.;^••.^.•.;.'< 
( 2 2 ) \zMT^fS.^^mt:m'LWjm, ( 2 1 ) >4'C9ii?K 

m^n:^^m'r^wimmmiei±>D-m (i d s?-ffc^ 

^^i^D tf > ( 2 2^) feMt-«.;£;^3S«kk'>tT<t 0 ;^ 

# v^mtc's^: n e > ( 2 4 ) sis^ssfi v> 

(1 5) ti iftiii^iiiiiiSHr>i^-fiiJi(-i i)>^^ 
siibiDRffi^ (x; •T)'h'^^mmmwi'b.>'*)-n (i-s) 




• • • 



I 



00 o 



T 

23.., 



8 



1 



■MS^SBSr^V"- ■ -- ----as:- '^--'^r--■3-%:^ -r 



5 ] BiFfBM^?te^«;8,2 0~1 0 0 0 nm© 
?SS?SHicS3t4#tt?&*bv,#Se»^ 2 0- 

10 0 O nm<DMm.mz^kl^&^^h. MIS^BIilS 

Bi[l2M^3tfE« 6 0 0 ~ 7 5 0 nm(DiS*^ffltC 

iSff. ■ ''M^-vr^^ • , • -iV, ■ '■■• .=...■■'■ : ' 

tanmrnm^ni^^m^mmmn^m^im-t^ j: t sit 
mt-r^m^T^ i Tise ©ti-rndvi ^idaiacDiiiiaa 



( 2 ) #M2 0 0 2 - 5<1 9 9 6 

[0 0 0 2] 

zL<Dtzsb. mi^%L^iEmzW(^-t^tzii>\z\t..mmn<D 
£-.^j5**-5. miSzisM-t^^^x^^^ytyx^t^m 

»l+ibT, *|s:tb-t>t>-i:bTiDjaa?-ir>-y-$:fflVi, iO 
10 i^S-fe >-y-Ti^m b;t«^$rffl IriT^ijET -5 ©56^*1 ^ 
nXVi* (#M^7 - 2 2 7 3 8 3#i>?g) . 
[ 0 0- 0 3 ] 0 8 tt^<Dtie3t5®S$B©— «»J :?^a 

. i'HTabS, 08lci5ViT, MiS^m^© 1 0 1 TMSc 
$^W.b^p&i^(^#p 1. 0, 2,-^#Pi^ 

:. S«itB^.f:l 0. i Ratfl£ftWai#® 1 0 2fcJ:oT«im 

- ^»*t#©l 0 3T^&i5:5i-Wrs= 09 (a) 
&i)-tfr^Sl 0 3-e#fcaiiliSEX'^i7 h;VSr-3^U, 0 9 

(b) w^jsecij-^^si 0 3T^&fc#i!I©l«iS^;^'^i' 

20 Hjw^&^-r. ^^\z. mw.^'^tm^^i o 4t±oT. 

09 (a) JC^-rilRiS^X^i^ h;p*''e)0 9 (b) tC^T 

■frilix-^i^ h;i/Sria#b, 09 (c) tc5^Tip«ia 
^1 0 5 (cip-c, 0-9 ;( c ) ic5^l-iiittt.^-4)-*v6Mi6 
MO 0 0 4] 

;B:M^^^|SA«<iPfyf b-i^^'Sbia'-^-Sle] b)6> b!^Al6 :'. tlblE©: 

1 0 a.o 5 > '^fc,^ iRJfi-fe >.-y- t^ittjfe^'U- f(ijnji«.ir 
\<-^\zmts.^'&M.\zw^-r^ t . ©«^*«^»-rso 

it.. ••■ • . ' • 

40 [0 0 0 6] ^fc, <*:I&-t>-y-i:bTiP3^S-fe>-y-Srffl 
[0 0 0 7] ^-JIT, *l6WO@Wtt, ±iBO«£3l5a*l? 

[0 0 0 8] 

50 mmmm^-t>-^^ii. mmmmmm.&^y'^m-x^iii 



I 

00 

8 

T! 



( 3 ) 



20 0 2-51996 



mki£r-^.- ~' v-;^' •; • 

[0 0 0 9] ''Mmmm'mwi-t>-*)-mt. mjt^ 

■c t^^m:tT^^^- y-: ■ ,. '=..■• : .. 

[ 0 a .10 ] t.fi:'m$iWimmmi^± >t)-gB«>- Stc^v lo 

[ 0 o i l] tat2aii)ii^i!iiikt>ij-gRtt.^ 
^t^'E^a\i>j:r)^jt^:i:ifa\f>\zm-r^m^mat . 

[ 6- 01 2l^^;fe- Wf3aiill)RS^fi|5ti8'2 0~ 1" 0 0 0' 20 

.20 ~ 1 0:(iOnma:)-^^m^\t?^^>^>^:^:^\_;'^r,^^ 
^m^^U\t 6 0 0 ~ 7 5 0 n m®fe«|giB 

HfJie#flR5!^eB«S 0 ■0~ T'S O nmokfitg 
H \Z^tfi<l^'& S*-r -5 CI i: fe4#SS: tTi. " 
. " [0 0 1 3] ^fcv STC-^^i^dB^lcMMSKS^ 

[0 0 1 4] ^^fc•^WSeftaRfflffi^^S^r>1^•^K^^ 30 

mmA±:>'^^.t o^mx^*!f)mm-^n^m&aymmz 

>i:-'l'¥^««(f8HI^M«jE¥eTl^farti*«iE L 

(00 1 5i .%'i^'®i?|gfc*jvvT, mmmm.w.-^>'^m 

a7cA,^i'p:t*>ic^^^ig§gsaG Oi*: .40 ' 

. ^'i'^S?<b^^5^Pb*>Cp^^r^k?§:^«$'#y«c9T?v^* 

ic^fi-rsoT, K^bW^i^ptf>"t^-r-5i«:^ic«fliR 

mt^T^ztizJ:z>xmi6m!^(D^^j^iiix^, i^m so 



[0 0 16] *fc, ■(*ajir>li-tbTil&'jgS-tr>1f^#^ 
[0 0 17] CICIT, ®7E*N*iJ'Bif>fc^t-Si&#^ 

'v^^/p f>*Ac«is^b'\*i:^p \d>\zm^\m^mM 

[6 0 l-S]"" ■■■■ .^ cb; . 

3 t.,>^a*<lf"l iir ^lJ-i^ 

#-rs. -fe >1f SB 3 U V^-ZtlJlcJ^/iK'^K:^^^ 7 

i'mm^mii^mzmmi-^j:^yit^<:fxh^<. 

[0 0 19] S2tt-fe>lJ-g83 tCi^-;^^^^ 

>^giJ 1 1' ^t^mmtsiim^p^^ rs tA^s 
1 3 *^ e^fig^nxvi^s, »M»fliR5fe%>-y-ijKi s . . • 

1. 6 7it h h7>S^;^i7-^7^^- H^^.:^^^ 

1 3\tmwmk^i 2©)S^fcSB»snT^ »3. -^BiRs- 
^SBi 7 jii^8iit^3tg6 i '6©ia^tcffifi$ntrV^ k, - 

* ;t \i»m^ytU 1 7 iz i XK^: i7fa."bf->:k- i * fciL- • 

[ 0 0 2 0 ] . Aff ©-^^^ ^P f > i: Dx«: Ibflt 2 1 ■ 
{C«K^b^^i''P if > (H b D 2 ) d^Ji; # 

J)il2 3t|'ic«S7c's*;J^dtf> (Hb) 

p ifxDso^mmmtitmmz i i^iiisiixcD^^u- ^ • 

»M2 .3 4'K:*i/iX«'Nti'd b*>>ODScD^FBl^-fbtt^ 
U:^tVi. til!oX> t!;lilR2 1 tpiHT^>\^ifa IfXiDS© 
P#rp1^^bS:^WrS C t JCi;bXiilR»^«i<if:i!jSS^t 
O^Bg^«S:^mL. #fflil2 3 "tii5t^S>\t i^D If >© 



( 4 ) 



2002-51996 



6 



[0 0 2 1].. 0.3 fi'N^ri^P tf>®?t^ici:feft©M« 

7 5 Ohm»c:*5ViT«.v Mtc'n^ ii^n t*> (.Hh) (DJ^ 
t)mit^=eifti t:> (H b O 2 ) IClt'^TJt Or^^V^® 
Tt^^^Wb, jS*®iic8 0 0~ 1 0 0 0 nml;i*5ViT 
tt> M7C'\^i'"Olf> (Hb) o:»*i^-fk'\^:i^oif> 
(Hb0 2) tCit-CTJcO/hSViiSiJt^^^^Wt^Svt 

|pi<^Offi|pl€r*T. ■ ... ■ ... ... ■ 

[002 2] wimmim±.>'*)^m 1 1 ©ibiiiR^?t^ 1 2 

2 ©i^JCMb^>if5ig^«<£Wl'S7E'Nf&iyD fcf > 2 4. 

ICS* bi^ Viji£;4?^ft S#-r/S .k "5 nT* D . 

CD;t«)lC, 1 2 «idEfi«« 8 2; 0 ~ 1 0 0 0 

nmtC*3l/iT?iVi5S!^#1tS:*bfbflfilS^g5l 3«iSft 
®*S8 2 0~ 1 0 0 0 nmlC43tiT^ViS3t#'tt€r/fr 

i^JRfflBR«-fe>'tJ-Bi5l 5«^?»lililfgJtSI5l 6R 20 
yfftfflRSTtSP 17 (D^^(^mi. M7i.^=^ifu b'> 2 4 
b?S Vi^t^^3fia!$*.bM'^t'^^ i^a t: > 2 2.(C 
*tbii^i|E;^3S«S:^T-5J;^fC^^$.nT*5D, dcD 
fcJ&tC, .^Bilf6^S5 1 6 «igSfH« 6 0 0 ~ 7 .5 0 nm 
IC:eVi.T^Vi^3tiJttt2r.^r b^iSt^^gB 1. 7 

6 0 0~ 7 5 0 nmlCi5ViT!iiViS7ti|#'ltS:*-rS, 

[0 0 2 3] mm^^m i 3 1 7 dt^^j-s 

'^^ticaJtJcMbTttfi^STa&O, »i«S3tS8 

1 7\tW]m^ytmi 3:i«stt-5)'<^m3tic*fbTtt(s 
^s-es-g.©f. MSTtHPi 1 iif^m^^^i 5ii^ 30 

1 1 t^BiiifflSf ?s-fe>-9-g5 1 5 tu-i^mit-r^zi^m 

bTt#^t--2)t)tO-e«>-pTfcJ;Vi. 

[0 0 2 4] ;J:ic, 04iCv Mttffco::^pyi'0J-^ 

•r. ^®**ii*g{c«, tbI)ilffl8iiij^-t>-y-SBi.i«?»aiil 
§^gi5 1 3 Ryt^M^DRi^-fe >ij-a5 1 5 (Dt^m^ytm 1 

7 7!i>^.©7:J-pyffi-%Sriiitir-&ii*ilHlBS3 1. 3 2 

mm^nit7±tiifm^^y'>>^}um^\z^m'^ 40 

A/D^^lHlgS3 3, 3 4 t> A/D^^lHlK3 3. 3 
4{CJ;^5^-3^&MSCmaT-5CPU3 S i, CPU 3 

3 6*«l9!ttSnTVi5. CPU3 5«, »ffliUiaiRlK-fe> 

•9-BKi i\zii\-f^mi&isntiiF^Wjmntii^'^^-^nrzm. 

B#^M^*fiiEr-5;tje)©PtraffljE^©3 sS'W-r*. 
[0 0 2 5] imii<oi^m\z-o\f^xpLmT^» 0 so 



1 {£^-r J: o \Z , -fe >i^-^ 3 ^mz^ 7 \zt^^:2^^mm 
T^. ge*# 1 \t. ##:{cS^bfci^cD4"ir«^b/i 

t bTijP3igE-fe>-y-^ffl<'^fca-&t::«. sa*#:«j2--r 

[0 0 2 6] Ti-f <>5"a58tCj:t3mz!S«Ab^fr#S:tS: 

^bff-jai,$:p^ii&t"-5t. 0 2 ic^f^'Sfc, mm^^^ 
1 2 t^Msi^gp 1, 6 7b^<h(o^n'eno:>i&&o)%mm 
fc^7 «-«as*^*T-i . i&iiR^^aJ i 2 *v5«)3fei»tti&iiiii2 

1 mT'P^^^SLd^^^JS: < . «Sl^«cO:feN^«»Ifil 2 
1 cojfcSg4'CDSE-fti^^i^Pk*>2 2;icJ;oT«tSLS^T.fc 
feCDT*rS>.,,^fcv mm^^W> 1. 6 ?i^e.cD.3t^«g*l!lR2 
3 6A^-Cco?tt©«iL3&«i!>fj;<, «ta3ieS©;*;¥tt#liR2 
3 ©JfilS£!^'^DS7C'^.^;5^a If > 2 4 fcd;oT«fa.$nfc 

[0 0 2 7] g£'fk'\^:i^Db'>2 2:lca;oTm^nfc 
«Stajt«> l!jlllil»3tt«l 2 i:«tfl^i;»Sit*tt**TS 
iftMS^tas 1 3 -e§7t^tiv STC^^i'a f> 2 4 »c J; 

«4*tt*/S-r:S#ssiS7t.g6i 7rcs7t$,n.'S.. • ■ 
[0 0 2 81 j;!©t^«C)S3t«0^'fb;AML^fio^<tjc 

^bx^-fk-r^i • 
[0 0 2.9] l!jflt2 1 \z\t'L-m.<o^mz^^mi&^^i^ 

. [0 0 3 0] ^m<D:k^\'^wsfsmM^i 2 tmim^u 

[0 0 3 i].04jc^-rj;5ic> mmmfsm-ty-^^i 
. itf«imstifc<s^tt*s*iiHi?S3 iTiiis^n, a/d 

^^lHlK3:.3T5'i^^';i/^tfeSn, CPU3 5'vffi:^S 
[0 0 3 2] 0.5 iliMffllililjgi-fe>iJ-ffl51 1 t^BRffl 

BRS[-fc>ij-S(5i 5 ii(DVs\<D^aimmMtim}'^m'^\zii\^^ 

T, l)lS)il2 llC^*-rS/<XS:#IIIil2 3\Z^±Ti>m 

[0 0 3 3] 05 (a) fc*-rj;^»c, i.-m(Dmwj\z^ 
[0 0 3 4] ^HKffliiiffi-fe^-y-gBi 5T^ffl;^n 



01 



8 



( 5 ) 



l. 2„6 0 2 - 5 1 9 9 6 



Txi^^'ji'^te^ti, -''C p u 3 5 \zmts^t\. -m^' 
pu 3 5 JcsjDji-^n-sV' ' ■• • 

[0 0 3 5] C P y 3 .5 V y ^)\^4Wc 3 7 »Cii"ViT 
2 3 tfc:teiiT|5]iJ^»c58^rsfc«6liv-l!ifljiiMlIIR^ 

mfsm-t. >-y-gK 1 5 T^ai $ tifc / -f XfS^^x ©ft^ t 

(b) JC5^T*^lilcJ;^/'fX;5^^:^X$4^-ir.>il^l!l/«ai^ 
Sr-rn«, @5 (c) «C5^-rJ:5J-C'JR«J5E^J^^y£Jt* 

[0 0 3 6] ^LT. c'pvzs\tm^^i^Yfin^m 
[003.7] -^3. "^y-^uztimmmmm-^y^ui 

[0 0 3 8] :i<Dm't\Z\t. 06 (a) , (b) fi^f 



30 



J;5Ic»jM2 UC^±t--5/l'XfiE4i-X <!:^P2 3 

^T'S^ijci&icjrsy-i'Xfig^j-xiwwr t Wm»(D,rn 
ifi±c^<D-^. El 6 (a) \z7ri'rmwim^Yii^m/^ 

XfiS;5i-x*^ilftL/i5^— ^'yi)>e)@6 (b) ic^T^fibtc: 
J: -5 / -f X^e^J-x ^wm\z^ ^ >ir;VMSr -S.h i liii.. 
^■t?:^li. ■ • • v . .•.•, 

[0 0 3 9] ^CT, MAtf. :?fc^i^ojg. ^mc5 . 

aifiB^crt{ci^K®-rno7'-;^^RAM3 etc ibis l 

3 8 lCj;-:5TMlELfc^(c+V>ir;t#®3 7 1CJ:04^ 

^'^^ii.^\zmm\.i^f^mmfm^ >^a5!i- 5 .^^©ip ' 

fe^<©^ttii^rB^©BtrBiM. t ^jR^i.iq^ t , ;^iiiRffliiiii»-tr' • 
>-y-si5i i-c^Atz^my'-if\zntnmkt \z^^r . 

o^;^. 0 6 (c) \z^^t^o\z. im.^^yiih^iA i 
[0 0 4 0] :^\z. *«§«o$6tcfl6<DIIMj^iiifct3i/> . 

[0 04 1] 07tC*5l,iT> i'>'!f7<'r>yyzr^(D^ 

fiTtMs o<Dmm\zmmm^&±>^mi yt.^mmm 50 



40 



^fiS^J-^, mt^=tCfu t: > 2 2 »c3Sl/i®SL^k'^*-r 
-5 8 2 0 ~ 1 0 0 0 nm©ift«j*iJ''i:'2i^H5t"'i^b-l>--2^ 
2 4 fC^Vii[gC^^ ^£%¥'S{^fi^^:B' b^^O O n 

0 0 nm©&fij5£iJ-©;t>.^&3igpJtg^^:^7^- JI/^ 5 1 
t^^y ^ JU^' S 1 ©*^Jc 8 2 0 --^'l "0 0 O n m(Dm 

^."^^mm^Siiiy^^Ul ■S\t::%^&<i'^7'5'0 nm© 

Jl'^ S 2:ioifmZ'&?0-6><'-7;5 6 nm(Dmmk^\zjcih 
[ 0^0 4 2! 1 >a'€dfejK'sW6l^^^^ 

.^t[hrzWLn.yt<Dv-^8 2 o~i-^d^o%-ftm 

t> T^ria^HO' 6 6 0 ~^7*'5?^^^^ 

5 2 IC TS*?$ HM^^¥ 5- 41C i ^ Tig^Ul ■ 

[0 0 4.3] >S::fe, ±^©l«HJ|C:fel/VT,. bT 
.. [p 0 4 4] eAd:©lttBJtc^#T; ;a^^^^Dy^ 

, tf >2A}zMrpj^^^m^it^^^ p h* > 2 2 ■ . 
[0 0 4 5] ®7c^^ryDe>l'4tjt#-r«is« 

!SS*fc«^{l:'S^ri?'D f> 2 2 iZM-¥^m^^mii 
«, fi7t^^:i'Pb'>2 4S;t«SE-ft:'\^:i'Dlf>2 2 

mzm^-ri&(Oho?m^nm^ti^mm^^^7Litm 

-&©^£:§:^STaboTfe<i:i.i, : 

[0 0 4 6]i^^'i^t?;=i}^>w:;-;5i::/v:;5'^ij^ ' 

nwUkmr^r^ :i t tc i o Tfs^©;^j5fe^i«ffiiic:iiR ;■ 

p3a*©*$«feffiTsc:t*t-et'S> 

.;[ 04.4^7 ] *fe. ^»j3ai*$|g^^r«fc«)©<*:i!i-{r> ; 

•[004.8] .^it, mmiE^k=s:.m^T\>^ifD-v. m = 
is«sn«si5jE©ffiatca^.#^'ii;;i5ie§«FK©ii#PBi-r 



8 



[01] ;^^m\z^^imm<omji&m^^^-rm. ■. 

[04] .*fe§Btc^sliiil»ff.©-^SS}^^<^>^c!';'<? 



[0 5] ttM:*^€.=^m^n^ft#i:i^ii*^e..^iti$.n^ 
m$n$m-^,.Ca).-.!h»v:,#iR*>&«iffisn§ffi (b) . 

( a) |c*-r«^*:'S (b) fc^f <t#*M»MS 
bfc«% ( c), .^.^t:0. : : . ■• ■ . C 

[06] mmti\BMtti^itx^M^i^0Wi*''^^&'^*\^ 

m$n^«-^ (a) t, iiM*^^^m^ns«^ (b) 
(a) ic^-r«-^*^e. (b) (c^rm-^sis^Ms 

[07] *5g?8lc^SMieth.©.flfi®IIJSj^M*5^-r0. 



(6). Itpg 2002-51996 

.10 

[0 8 ] tJe5t5®l^»ff|-.^S^-rv^P ^ 0. 
[0 9 ]: 0 8 L, ««»4t-^^^T#fc)»«X'5 

i7 -U) tr-s"i6.^^^-W¥af#Xc.#»©lijS;^ 

[^f^;©.iSBJ] : • • v; . ■ 

1 Sfi2^^ 
3 ' •fe>+|-|fP ■ ; . 

1 1, .mm^Bi(^-i^>1^^ ..• :r 

10 1 2 wimm^^ ./ • ■ . 

1 3 ...liiiiSlSTt^ 
1 5 ^!iRffll!tSE"kV.-y-B5. :~ 

1 7 ., . ' . ■■ ■ 

2 1 ■...i&M- :■ ^ ' ■ 

2 3 ; : 

2 4 jS7C^^i^Dt:> 

3 7 ■ ^.i' >-fe;l'^.^ . . . . . :/ 
20 3 8 f^mniE^Wt 



[01] 



[0 2] 





-2*4 



[03] 



■ \ [0 5] 




100 



: so 



• o 
E 



0.5 ^ ^ 



X 



O. 1 



. (0 

T 



200 



400 



600 800 



1000 



R R R R R 



( 7 ) 



2 0 0 2-5 1 9 9 6. 



14]. 



n 



15 



mm. —31 



[06]- 



fVlT. • Y 



-33 



A/DXfeHlKI —34 



37- 
38- 



CPU 



36 



RAM 



-35 



I 

/ 





X 




X 


- 













R R :R- R 1^^- R 



m 9 1 



/<9- 



[SI8] 



n 



'50 



53- 
51- 





1 







22f 24 >-24 



-54* I 
-52 



J 



-102 



-103 



-104 



ttaa^«*ft - — ^105 



r106 



Am 



H:r. 



THIS PAGE BLANK (uspto) 



